D-Cycloserine has been shown to inhibit peptidoglycan synthesis by interfering with the incorporation of D-alanine dimer (5) , and preventing in this way the replication of the cell wall. This report deals with the effect of this antibiotic on the structure of the bacterial cell wall as was observed in Staphylococcus aureus Cowan III strain NCTC 8532. For this purpose a sublethal dose of the drug (30 ,g/ml) was added to an exponentially growing culture in fresh beefinfusion broth containing 1 M sucrose.
The absorbance curve of the culture continued to rise slowly for about 4 hr and then stopped, reaching a plateau that lasted until the end of the experiments (7 hr). Samples were taken at hourly intervals, centrifuged, prefixed with 6% glutaraldehyde followed by the usual OS04 fixation (1), embedded in Epon 812, and sectioned. Thin sections were viewed in a Philips EM300 electron microscope. The most striking abnormality was observed after the 4th hour, and consisted in the rupture of the cell wall along an equatorial circle (Fig. 2) . The wall does not seem to be progressively thinned but simply broken in a fixed and determined plane (Fig. 2, 3 ). The ruptured cell envelope separated into two hemispherical fragments that could also be made visible by shadow-casting of the material.
A possible explanation of this selectively localized action of the antibiotic is found in studies of Shockman and his colleagues (3, 4) , which demonstrate the localization of functional autolysins in the cell walls of dividing streptococcal cells in the places where peptidoglycan is being synthesized. If peptidoglycan synthesis is inhibited while autolysin continues breaking down the sacculus net, the broken linkages will not reunite through 13i the incorporation of newly synthesized molecules, and a point or line of lower resistance will result; thus, if autolysin(s) acts on an equatorial line, a rupture as described will be the result of the inhibition of peptidoglycan synthesis. The final outcome appears analogous to Mitchell and Moyle's description (2) of autolytically disrupted staphylococci. After breakage along an equatorial plane, the otherwise intact cell wall becomes detached from the underlying parts, and the cell, freed from its rigid external envelope, continues to grow in the osmotically equilibrated menstruum (Fig. 3, 4) . These cells increase considerably in size, their cytoplasm and nucleoplasm appear less dense than in cells grown in the absence of D-cycloserine ( Fig. 1) Cells grown in a medium containing 30 ,ug of D-cycloserine per ml and I M sucrose. Fig. 2 . Rupture of the wall into two hemispherical fragments. Fig. 3 . One wall fragment still adhering to a protoplast. Fig. 4 . A free staphylococcal protoplast. Bars represent 250 nm.
